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(54) METAL SUPPORT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve durability, and 
increase a catalyst carrying amount by forming a 
honeycomb structural body from the collected body of a 
plurality of hollow tubes, arranging expanded diametral 
parts at both ends of respective hollow tubes, and 
forming a part except for the expanded diametral parts 
by a part having at least one contracted diametral part. 
SOLUTION: A metal support(MS) comprises a 
honeycomb structural body H formed by bundling a 
plurality of small diametral hollow tubes (t) and a metal 
casing C for surrounding the honeycomb structural body 
H. These hollow tubes (t) are formed by having expanded 
diametral parts t1 , t2 whose diameters are expanded by 
desired length 11, 1 2 at both ends, and a contracted 
diametral part t3 whose diametral part except for both 
ends (expanded diametral parts) is contacted, and one 
split groove (slit) (a) which is in parallel with the axial 
direction is formed to be extended over both ends. In 
the size of the outside diameter of the hollow tube (t), 

the expanded diametral parts &phiv;1 and the contracted part are respectively set to such a 
magnitude, for example, 1.0~4.0mm and 0.7-3.5mm, and thickness is set in such a range, for 
example, 20m-250m. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln the metal honeycomb structured bodies for supporting a catalyst for exhaust 
gas purification, and a metal carrier for exhaust gas purification which consists of metal 
casings which carry out the epicyst of said honeycomb structured body, said metal 
honeycomb structured body - (i). - two or more - abbreviated - it comprising an 
aggregate of the same length and an approximately cylindrical hollow tube, and, And (ii). 
aforementioned each hollow tube to both ends. A metal carrier having at least one 
diameter reduction part which does not contact a peripheral part of parts other than both 
ends of other hollow tubes to parts other than an expanding part which contacts a 
peripheral part of other hollow tubes, and the (ii)-2. aforementioned both ends, and being 
constituted. 

[Claim 2]The metal carrier according to claim 1 which comprises an open tube which has 
one rate slot where each hollow tube is parallel to shaft orientations over between both 
ends. 

[Claim 3]The metal carrier according to claim 1 which comprises an un-open tube which 
does not have a rate slot where each hollow tube is parallel to shaft orientations over 
between both ends. 

[Claim 4]The metal carrier according to claim 1 by which parts other than both ends of each 
hollow tube are constituted only from a diameter reduction part. 
[Claim 5]The metal carrier according to claim 1 which comprises an expanding part to 
which parts other than both ends of each hollow tube contact a diameter reduction part and 
a peripheral part of other hollow tubes. 

[Claim 6]The metal carrier according to claim 5 from which a diameter reduction part and an 
expanding part are constituted by a desired number of combination. 

[Claim 7]The metal carrier according to claim 1 whose thickness of each hollow tube is 20- 
250 micrometers. 

[Claim 8]The metal carrier according to claim 1 to which each hollow tube adheres in a 
peripheral part of each hollow tube in at least one end. 
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[Claim 9]The metal carrier according to claim 8 which is what adherence by a peripheral 
part of each hollow tube depends on wax junction or welding. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]A honeycomb structured body for this invention to support metal and 
the catalyst for exhaust gas purification of honeycomb structure, (it is only hereafter called a 
honeycomb structured body.) — and it is related with the metal carrier for exhaust gas 
purification which consists of metal casings (only henceforth a metal casing) which carry 
out the epicyst of said honeycomb structured body. 

[0002]ln detail, this invention relates to the new composition of the honeycomb structured 
body which are the main components of a metal carrier. In detail, the honeycomb structured 
body which are the main components of this kind of metal carrier was replaced with what 
carried out invagination of the conventional plate-like belt material (flat foil) and the 
corrugated panel-like belt material (wave foil), and constituted them, and this invention 
constituted it with the aggregate of the special approximately cylindrical hollow tube. 
[0003] 

[Description of the Prior Art]As described above, the structure of the honeycomb structured 
body which is an indispensable component of the metal carrier for exhaust gas purification 
of this invention is the special thing constituted with the aggregate of the approximately 
cylindrical hollow tube. In relation with the honeycomb structured body of the special 
structure of above mentioned this invention, conventional technology is explained hereafter. 

[0004]The classic example of the honeycomb structured body which are the main 
components of the conventional metal carrier for exhaust gas purification is shown in 
drawing 24 - drawing 27 including the members forming. So that it may be illustrated this 
kind of honeycomb structured body (H'), While carrying out invagination of the plate-like belt 
material made from a heat-resistant light-gage metal plate (flat foil) (1), and the corrugated 
panel-like belt material (wave foil) (2) by turns (refer to drawing 24 ), It is the honeycomb 
structured body which carried out winding shaping and manufactured this, and becomes a 
parent for supporting the catalyst for exhaust gas purification (for example, catalyst system 
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which uses Pt, Rh, Pd, etc.). And as shown in drawing 25 - drawing 27 , it is accommodated 
in the inside of a metal casing (C), and said honeycomb structured body (H 1 ) adheres and 
let it be a metal carrier (MS). 

[0005]The above mentioned metal carrier (MS) is called the metal support (MetalSupport) 
or metal substrate (Metal Substrate) in this industry. 
The abridged notation (MS) is used. 

In this meaning, drawing 25 - drawing 27 are also using the abridged notation (MS). A 
honeycomb structured body is connected with honeycomb structure (Honeycomb 
Structure), and the abridged notation (H) is used. In order to distinguish this invention and 
conventional technology, the thing of conventional technology is shown by the sign with a 
dash (IT). A metal casing is connected with the casing (Casing) and the abridged notation 
(C) is used. 

[0006]The thing of various structures is proposed as a honeycomb structured body (IT) 
which are the main above mentioned components of the conventional metal carrier (MS). 
Since winding lamination is carried out and the flat foil (1) and the wave foil (2) are 
constituted, in this industry, the common name of the honeycomb structured body (H') 
shown in above mentioned drawing 24 - drawing 27 is carried out to the winding type. 
Drawing 24 shows the perspective view of the flat foil (1) and wave foil (2) of a lot which is 
the members forming of said winding type of honeycomb structured body (H'), Drawing 25 
shows the perspective view of the metal carrier (MS) which manufactured [ fixed in the 
metal casing (C) ] the honeycomb structured body (hT) conventional winding type [ above 
mentioned ], The front view of the metal carrier (MS) using the honeycomb structured body 
(H') of the conventional winding type which drawing 26 described above, and drawing 27 
show the sectional view which passes along the axial center of the metal carrier (MS) 
shown in drawing 25 . (F) shows an exhaust gas passing direction among drawing 27 . 
[0007] A honeycomb structured body (H') conventional winding type [ above mentioned ], 
For example, the flat foil (1) and wave foil (2) which consist of a heat-resistant light-gage 
steel plate of 100 micrometers or less (preferably 50 micrometers or less), Invagination is 
carried out so that it may have a contact part by turns, and it is considered as the 
honeycomb structured body which carries out winding shaping of this at a package curled 
form, and has many mesh shape vent ways (cell) (3) for an exhaust gas passage in shaft 
orientations. 

[0008]ln addition, the thing of various kinds of structures is proposed by difference of the 
method of manufacturing a honeycomb structured body from a flat foil (1) and a wave foil 
(2) in addition to a thing above mentioned winding type as a honeycomb structured body 
(IT) which are the main components of a metal carrier (MS). 

[0009]Although not illustrated, mutually a flat foil and a wave foil in the shape of a hierarchy, 
for example The thing of contact and the hierarchy type of structure which carried out 
invagination, In addition, JP,62-273050,A, JP,62-273051,A, The honeycomb structured 
body (IT) etc. which were made into a shape structure the radiate type currently indicated 
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by the Patent Publication table No. 502660 [ three to ], JP,4-227855,A, etc., an S character- 
like type, a **-like type, and X-lap (swastika shape) type are known. 
[0010]The tube-like object for accommodating said honeycomb structured body (H') in an 
inside, and adhering to it as the above mentioned metal casing (C) of the conventional 
metal carrier (MS), is used. The transverse-plane (section) shape of said metal casing (C), 
It may be a thing of the odd shape of the thing of the shape which was not limited to the 
circular thing shown in drawing 25 - drawing 26 , but suited the transverse-plane (section) 
shape of the honeycomb structured body (hT), for example, an ellipse form, an ellipse, 
racetrack shape, a polygon, and others. 

[0011]And since the above mentioned conventional metal carrier (MS) is used under the 
severe thermal environment conditions of an exhaust gas system, the contact part of both 
the foil material (a flat foil and a wave foil) that constitutes a honeycomb structured body 
(H 1 ) adheres firmly. This is for exposing the honeycomb structured body (H 1 ) which are the 
main components of a metal carrier (MS) to the high temperature generated by the high 
temperature of the exhaust gas itself, and the exoergic reaction of exhaust gas and the 
catalyst for exhaust gas purification, and generating big heat stress under such a high 
temperature atmosphere. 

Said contact part adheres firmly with adherence methods, such as wax junction and 
welding, so that said heat stress can be borne. 

[0012]That is, the contact part of the flat foil and wave foil which are the members forming 
adheres with various methods and methods from a viewpoint of reservation of the 
endurance under the severe service condition which described the honeycomb structured 
body (hT) above. For example, the contact part of the flat foil of the desired region inside a 
honeycomb structured body (H') and a wave foil adheres by means for detachable, such as 
wax junction and welding (for example, refer to JP,63-44466,B and JP,2-218442,A). 
[0013]On the other hand, the contact surface parts of a honeycomb structured body (H') 
and a metal casing (C) also adhere firmly from a viewpoint of prevention of said heat stress 
of both components and the ** object based on vibration, etc. Although big heat stress 
occurs inside a honeycomb structured body (hT), and this is concentrated and accumulated 
at the contact surface parts of both components and induces the ** object of both 
components, In order to make the above mentioned heat stress absorb and ease, the 
method of adhering the specific site of said contact surface parts by wax junction etc. is 
also proposed (for example, refer to JP,62-19443,U). 

[0014]As described above, in the honeycomb structured body (H f ) which are the main 
components of the conventional metal carrier (MS), the flat foil which is the members 
forming, and a wave foil are the things of the structure which adhered mutually by the peak 
parts and the trough of the wave foil. Therefore, since said contact part cannot be made to 
support a catalyst substance, the effective area rate for the catalyst support to all the 
surfaces of both foil material is low. Although 50 micrometers or less-thick heat-resistant 
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Fe-Cr20%-aluminum 5% system steel foil is used as this kind of a flat foil and a wave foil, in 
order that the above mentioned area of the contact part of both foil material (a flat foil and a 
wave foil) may reach 10 to 30% of all the surfaces, more specifically, the effective area rate 
for said catalyst support is low. In what has a square wave or a trapezoidal wave as 
waveform composition of a wave foil especially for the firm adherence between both foil 
material, said effective area rate is very low. 

[001 5] if this is evaluated from an economic viewpoint — a honeycomb structured body (H') - 
- heat-resisting-steel foil with a thickness [, such as said Fe-Cr20%-aluminum 5% system 
currently used as both foil material (a flat foil and a wave foil) of business, ] of 50 
micrometers or less, The price of weight bases is very as expensive as the 5-time order of 
the material of SUS304 which is about 1.5 mm in thickness. 

The decline in the effective area rate for the catalyst support by said contact part is 
noneconomic. 

The increase of the effective area rate for the ratio of the material cost of said heat- 
resisting-steel foil to the cost price of the whole metal carrier (MS) reaching also to 50%, 
and incidentally, supporting the catalyst for exhaust gas purification of heat-resisting-steel 
foil is carried out, Or raising exhaust gas decontamination capacity under a predetermined 
effective area rate, and carrying out reduction of the amount of the heat-resisting-steel foil 
used etc. is strongly called for from a viewpoint of economical efficiency. 
[0016]The point which must be examined in the conventional metal carrier (MS) is a means 
for detachable applied to manufacture of a metal carrier (MS). The contact part of both the 
foil material (a flat foil and a wave foil) that constitutes a honeycomb structured body (FT) in 
manufacture of a metal carrier (MS) as described above, And from a durable viewpoint, 
means for detachable, such as wax junction (soldering) and welding, are applied, and the 
contact surface parts of a honeycomb structured body (H') and a metal casing (C) adhere. 
And generally as said means for detachable, the wax junction method is adopted from 
viewpoints of productivity, the homogeneity of fixing strength, etc. However, in said wax 
junction method, the wax material currently used is expensive high-temperature-service 
wax material, such as nickel system and a nickel-Cr system, for example from from [ which 
is called the service condition under the high temperature atmosphere of a metal carrier 
(MS) ]. 

The reduction of the amount used is strongly called for from a viewpoint of economical 
efficiency. 

The point of the reduction of the above mentioned amount of the wax material used, From 
the contact surface product of the contact part of both foil material (a flat foil and a wave 
foil) being big as described above. The wax material used increases, for this reason, 
problems, such as a fall of the heat resistance of both the foil material by the alloying 
reaction and diffusion reaction of a wax material ingredient and the metallic component of 
both foil material and also life-and-death-izing of a catalyst, are induced, and the reduction 
of the amount of the wax material used is strongly called for also from this field. 
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[0017]ln this industry, various remedies are proposed about the composition of a metal 
carrier (MS). If the thing especially relevant to the composition of the honeycomb structured 
body of this invention by force is extracted in this, The art constituted from two or more 
light-gage byway pipes (small tube) without constituting from the flat foil and wave foil which 
described the honeycomb structured body above is proposed (for example, refer to JP,63- 
13684,A, 63-273517, 63-315150, and 63-315151). However, in order that the thing of these 
proposals may stick the peripheral face mutually and may use byway small tubes as a 
honeycomb structured body, the effective surface area for supporting the catalyst for 
purification of exhaust gas decreases remarkably. 

And it still leaves the room for an improvement, in view of the viewpoint of absorption and 
relaxivity of the heat stress generated inside, or the rate of reduction of the amount of the 
expensive wax material used. 

[0018] 

[Problem(s) to be Solved by the lnvention]This invention is originated in view of the 
improvement demand to the metal carrier (MS) which makes main components the 
honeycomb structured body which comprises the expensive above mentioned conventional 
foil material (a flat foil and a wave foil), this invention person added examination 
wholeheartedly about the honeycomb structured body of a new structure. As a result, while 
using two or more narrow diameter hollow tubes, this invention person, It has an expanding 
part which contacts the both ends of other hollow tubes around allocated in both ends as 
said each hollow tube, And when a honeycomb structured body is constituted using what 
has at least one diameter reduction part which does not contact the peripheral face of other 
hollow tubes around allocated in parts other than said both ends, While the cost merit was 
obtained, the knowledge that the metal carrier excellent in endurance (absorption and 
relaxivity of heat stress) etc. could be manufactured was acquired. 
[0019]Since the pars intermedia does not contact the peripheral part of the surrounding 
hollow tube and this invention person can increase a catalyst holding amount by adoption 
of the hollow tube of said structure, The amount of the small tube used being reducible and 
the space space formed between each narrow diameter hollow tube were set, and 
efficiently, mixing, stirring, and since it was turbulent-flow-ized, exhaust gas acquired the 
knowledge that the cleaning capacity of exhaust gas could be raised. 
[0020]This invention uses said knowledge as a base, and is completed. By this invention, it 
is economical and the metal carrier of exhaust gas cleaning capacity excellent in various 
characteristics is provided. 
[0021] 

[Means for Solving the Problem]ln metal honeycomb structured bodies for this invention to 
support a catalyst for exhaust gas purification if this invention is outlined, and a metal 
carrier for exhaust gas purification which consists of metal casings which carry out the 
epicyst of said honeycomb structured body, said metal honeycomb structured body — (i). — 
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two or more — abbreviated — it comprising an aggregate of the same length and an 
approximately cylindrical hollow tube, and, And (ii). aforementioned each hollow tube to (ii)- 

1. both ends. A metal carrier having at least one diameter reduction part which does not 
contact a peripheral part of parts other than both ends of other hollow tubes to parts other 
than an expanding part which contacts a peripheral part of other hollow tubes, and the (ii)- 

2. aforementioned both ends, and being constituted. 
[0022] 

[Embodiment of the lnvention]Hereafter, the engineering construction and the embodiment 
of this invention are explained in detail with reference to drawings. It is needless to say that 
this invention is not limited to the thing of a graphic display. 

[0023] Drawing 1 - drawing 4 are figures of this invention which illustrate a metal carrier 
[ like ] (MS) the first operative condition. Drawing 1 is a perspective view of one narrow 
diameter hollow tube (t) which is the members forming of the honeycomb structured body 
(H) of this invention which are the main components of a metal carrier [ like ] (MS) the first 
operative condition. Drawing 2 is a sectional view which passes along the axial center of 
the metal carrier (MS) of this invention which consists of a metal casing (C) which carries 
out the epicyst of the honeycomb structured body (H) which bundled two or more narrow 
diameter hollow tubes (t) shown in said drawing 1 , and constituted them, and said 
honeycomb structured body (H). Drawing 2 is a figure corresponding to drawing 27 about 
conventional technology. Drawing 3 is an l-l line sectional view of drawing 2 . Drawing 4 is 
an ll-ll line sectional view of drawing 2 . 

[0024]The honeycomb structured body (H) of this invention is constituted by bundling the 
desired number n (n is a desired integer) in the narrow diameter hollow tube (t) shown in 
drawing 1 . In (i). both ends, the hollow tube (t) of said narrow diameter is request length (I 
1 ), as shown in drawing 1. the expanding part (t^ t 2 ) by which the diameter of l 2 was 

expanded, and (ii). — it has the diameter reduction part (t 3 ) by which the diameter of parts 

other than said both ends (expanding part) was reduced, and is constituted. The hollow 
tube (t) of said narrow diameter has one rate slot (slit) (a) parallel to shaft orientations 
ranging over between both ends, and is constituted so that it may be illustrated. 
[0025] In the honeycomb structured body (H) of this invention applied to a metal carrier 
[ like ] (MS) and (refer to drawing 2 ) the first operative condition, The use number of the 
narrow diameter hollow tube (t) which is the members forming of a honeycomb structured 
body (H), A diameter dimension (an expanding part and a diameter reduction part) (ph^, 

phi 2 ) (refer to drawing 3 - drawing 4 ), the thickness of a tube, etc. take into consideration a 

metal carrier, the whole honeycomb structured body capacity, the purification preset value 
(goal setting value) of exhaust gas, etc., and should just determine them suitably. 
[0026]For example, in order to attain exhaust gas decontamination capacity comparable as 
honeycomb structured bodies (H 1 ), such as a winding type which comprises a conventional 
flat foil and wave foil, the preset value of the following use number is consulted. Use foil 
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material with a foil thickness of 50 micrometers, and cell density phi60.5mm of 200cpsi (the 
number of cells per square inch), In order to attain exhaust gas decontamination capacity 
equivalent to a honeycomb structured body (H') 75 mm-wide winding type [ cylindrical / 
conventional ], the honeycomb structured body (H) of this invention needs to have 
equivalent support surface area. In this case, a use number becomes 720 as a narrow 
diameter hollow tube (t) when the thing of the diameter of the same is used simply (i.e., 
when it assumes that a hollow tube (t) 1.4 mm in inside diameter, the outer diameter of 1.5 
mm, and 75 mm in length is used). A use number becomes 890 when it is assumed that a 
hollow tube (t) 1.1 mm in inside diameter, the outer diameter of 1.3 mm, and 75 mm in 
length is used. 

[0027]As described above, it relates to the cleaning capacity of a honeycomb structured 
body (H), but generally as for the outside diameter size of a narrow diameter hollow tube 
(t), 1.0-4.0 mm and the diameter reduction part (phi 2 ) of an expanding part (phi 1 ) are 0.7- 

3.5 mm in size. The thickness of a narrow diameter hollow tube (t) is 20 micrometers - 250 
micrometers. 

[0028]The narrow diameter hollow tube (t) of this invention, and (refer to drawing 1 ), Since 
it has a diameter reduction part (t 3 ) and a rate slot (a), since exhaust gas is diffused and 

stirred efficiently (turbulent-flow-izing), thereby, the catalytic reaction of it can be efficiently 
carried out to the catalyst for exhaust gas purification supported by the internal surface and 
external wall surface of each narrow diameter hollow tube (t). For this reason, the exhaust 
gas decontamination capacity which excelled the above mentioned simple example 
computation in the small number can be attained. 

[0029]When the narrow diameter hollow tube (t) of a desired number converges 
considering the structure of the narrow diameter hollow tube (t) of this invention, the outer 
peripheral surface part of the front end part (t^ and rear end part (t 2 ) which are expanding 

parts contacts other narrow diameter hollow tubes (t). In this invention, it is needless to say 
that at least some parts of said contact site may be used as a field which adheres by 
means for detachable, such as wax junction and welding. 

[0030]lt is shown that drawing 3 (l-l line sectional view of drawing 2 ) has adhered in the 
contact part (b) of the expanding part (t^ of each narrow diameter hollow tube (t). Thereby, 

a honeycomb structured body (H) becomes the thing excellent in endurance and vibration 
resistance. In this invention, the width (width seen from each end face to shaft orientations) 
(I , l 2 ) (refer to drawing 1 ) of a front end part (t^ and a rear end part (t 2 ) takes into 

consideration improvement in fixing strength and endurance, the stirring(turbulent flow)-ized 
effect of exhaust gas, etc., and should just determine them suitably. 
[0031]On the other hand, drawing 4 (ll-ll line sectional view of drawing 2 ) shows that the 
peripheral part is in other hollow tubes (t) and non-contact states, i.e., form the space space 
(S), in the diameter reduction part (tj of each narrow diameter hollow tube (t). The 
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diameter reduction part (t ) and slit (a) of each narrow diameter hollow tube (t) this 

O 

[ whose ] is the members forming of the honeycomb structured body (H) of this invention, It 
means efficiently mixing, stirring, and that it can turbulent-flow-ize for acting as a zone 
which absorbs the heat stress generated inside a honeycomb structured body (H), and is 
made to ease, and exhaust gas. That is, the former contributes to improvement in the 
endurance of a honeycomb structured body (H), and the latter contributes to improvement 
in exhaust gas decontamination capacity. 

[0032] Drawing 5 - drawing 7 are figures of this invention which illustrate a metal carrier 
[ like ] (MS) the second operative condition. Drawing 5 is a perspective view of one narrow 
diameter hollow tube (t) which is the members forming of the honeycomb structured body 
(H) of this invention which are the main components of a metal carrier [ like ] (MS) the 
second operative condition. Drawing 6 is a figure corresponding to said drawing 3 
concerning a metal carrier [ like ] (MS) the second operative condition. Drawing 7 is a figure 
corresponding to said drawing 4 concerning a metal carrier [ like ] (MS) the second 
operative condition. 

[0033]Said point which is greatly different from a metal carrier [ like ] (MS) the first operative 
condition has a metal carrier [ like ] (MS) in the structure of the narrow diameter hollow tube 
(t) of this invention which is the members forming of a honeycomb structured body (H) the 
second operative condition. Namely, the narrow diameter hollow tube (t) applied to a metal 
carrier [ like ] (MS) the second operative condition and (referring to drawing 5 ), A greatly 
different point from said narrow diameter hollow tube (t) applied to a metal carrier [ like ] 
(MS) the first operative condition and (referring to drawing 1 ) is a point which a thing [ like ] 
divides the second operative condition and does not have a slot (slit) (a), and other 
composition is substantially the same. Even if it is a narrow diameter hollow tube (t) of 
structure without said rate slot (slit) (a), it is useful as a member of a honeycomb structured 
body (H), and the metal carrier (MS) which was excellent in endurance, exhaust gas 
decontamination capacity, etc. by this can be manufactured. 

[0034] Drawing 8 is a figure explaining the members forming of the honeycomb structured 
body (H) of this invention applied to a metal carrier [ like ] (MS) the third operative condition, 
i.e., the structure of a narrow diameter hollow tube (t). In the narrow diameter hollow tube 
(t) applied to a metal carrier [ like ] (MS) the third operative condition, and (refer to dra wing 
8), a characteristic point, It is the point that hotel diameters (t 3 ) other than both ends (t , t 2 ) 

do not comprise a single hotel diameter, and comprise the hotel diameter (t 31 t 3 ) and 

expanding part (t ) of a desired number. What is necessary is just to decide suitably the set 

number of the hotel diameter (t 31 t 3n ) in said hotel diameter (t3), and an expanding part 

(t ) in this invention. 

v e / 

[0035]The narrow diameter hollow tube (t) applied for manufacture of the metal carrier (MS) 
of this invention converges a desired number, and let it be a honeycomb structured body 
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(H). Hereafter, the usage pattern of the narrow diameter hollow tube (t) of this invention and 
especially the mode that converges and uses a desired number as a honeycomb body (H) 
are explained. Therefore, the usage pattern of the narrow diameter hollow tube (t) 
explained below should be understood to be what is substantially included by the technical 
thought of this invention. 

[0036]As described above, a desired number converges and this invention lets said narrow 
diameter hollow tube (t) be a honeycomb structured body (H) which are the main 
components of a metal carrier (MS). For this reason, for facilities, such as handling of each 
narrow diameter hollow tube (t), convergence, and bolting (grant of binding force) of each 
narrow diameter hollow tube (t), The wire suspending portion for [ of each narrow diameter 
hollow tube (t) ] connecting each narrow diameter hollow tube (t) with an end part at least 
by a wire material is allocated. The mode which allocates a wire suspending portion in each 
narrow diameter hollow tube (t), and converges the desired number of a narrow diameter 
tube (t) with the wire for hollow tube connection via said wire suspending portion hereafter, 
and is used as a honeycomb structured body (H) is explained in detail with reference to 
drawings. 

[0037] Drawing 9 - drawing 12 are the figures explaining the first usage pattern of said 
narrow diameter hollow tube (t) when manufacturing a honeycomb structured body (H). The 
perspective view of one narrow diameter hollow tube (t) whose drawing 9 is a minimum 
configuration unit of a honeycomb structured body (H), The partial perspective view of the 
coupling frame (f) by which the connecting lock of the narrow diameter hollow tube (t) of a 
desired number was carried out to bamboo-blind-like with the wire for connection (w) as for 
drawing 10 , The front view which omitted a part of honeycomb structured body (H) which 
drawing 1 1 w ound the coupling frame (V) of drawing 10 as a starting point, and 
manufactured one narrow diameter hollow tube (t), And as for drawing 12 , the product 
made from ** is the sectional view which omitted a part of metal carrier (MS) which 
manufactured by carrying out in a metal casing (C) about the honeycomb structured body 
of drawing 11 . In the first usage pattern of the narrow diameter hollow tube (t) of this 
invention, said narrow diameter hollow tube (t), As shown in drawing 9 , in (i). both ends, it is 
request length (I 1 ). In [ have the expanding part (t^ t 2 ) by which the diameter of l 2 was 

expanded, and the diameter reduction part (t 3 ) by which the diameter of parts other than 

said both ends (expanding part) was reduced, and it is constituted, and ] a (ii). end part 
wall, It is a couple and the allocated thing and a symmetrical part constitutes the wire 
suspending portion (ta) for stopping the wire for hollow tube connection (W). Said wire 
suspending portion (as for (ta), the thing of drawing 9 comprises a notch.) 
[0038]ln this invention, the allocation number of the wire suspending portion (ta) allocated 
in the end part wall of said narrow diameter hollow tube (t) may arrange two or more pairs 
to a symmetrical part, or may allocate three or more pieces in it suitably at an end part wall. 
It is a thing needless to say that the structure of a suspending portion (ta) may not be a 
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thing of the above mentioned notch structure, and a wire may be hole structure etc. 
[0039]A desired number is connected with the wire for hollow tube connection (W), and one 
narrow diameter hollow tube (t) which is a minimum configuration unit of said honeycomb 
structured body (H) is used as bamboo-blind-like coupling frame (f), as shown in drawing 
10. 

[0040]It centers on one narrow diameter hollow tube (t) as [ show / in drawing 1 1 ] (starting 
point), and winding shaping is carried out, binding each hollow tube (t) tight with said hollow 
tube connecting wire (W), and let said coupling frame (V) be a honeycomb structured body 
(H) of the diameter of a request. When the honeycomb structured body (H) of the diameter 
of a request is manufactured, the final edge of said wire for hollow connection (W) adheres 
to the desired region of a honeycomb structured body (H). 

[0041 ]the honeycomb structured body (H) manufactured by said mode is shown in drawing 
12 — as - a law — in accordance with a method, it is accommodated in a metal casing (C), 
and is considered as a metal carrier (MS). In drawing 12 , the l-l line sectional view is shown 
in drawing 3 , and the ll-ll line sectional view is shown in drawing 4 . 
[0042]ln this invention, said wire for hollow tube connection (W) will not receive special 
restrictions, if the connecting lock of each hollow tube (t) can be carried out firmly. For 
example, what has the characteristic equivalent to the foil material currently used for the 
honeycomb structured body which consists of a conventional flat foil and wave foil as a wire 
for hollow tube connection (W), i.e., the thing of construction material excellent in elevated- 
temperature oxidation resistance, is preferred. The wire specifically manufactured to the 
wire made from Fe-20Cr-5aluminum or this using what added the REM ingredient, the first 
SUTENAITO system stainless steel, etc. is used. Although the sectional shape of the wire 
for hollow tube connection (W) is generally circular, it may be arbitrary sectional shape. 
When the ribbon material of narrow-width and flat state is used and the end of ribbon 
material is adhered to the desired region of a honeycomb structured body, since firm fixing 
force can be acquired, it is desirable. A desired thing may be sufficient as the wire size of 
said wire for hollow tube connection (W), for example, in the case of the wire rod of a round 
cross section, that whose wire size is generally 0.1-1.0 mm is used. 

[0043] Drawing 13 - drawing 14 are the figures explaining the usage pattern of said narrow 
diameter tube (t) of this invention. That is, drawing 13 is a figure explaining the structure of 
the narrow diameter hollow tube (t) with which the second usage pattern is presented. 
Drawing 13 is a figure corresponding to drawing 9 about said first usage pattern. Drawi ng 
14 shows the coupling frame (f) which carried out the connecting lock of said narrow 
diameter hollow tube (t) to bamboo-blind-like with the wire for hollow tube connection (W, 
W) allocated in the both ends of each hollow tube (t). Drawing 14 is a figure corresponding 
to drawing 10 about said first usage pattern. 

[0044]The honeycomb structured body (H) manufactured by the second usage pattern of 
said narrow diameter hollow tube (t) so that it may be illustrated, A greatly different point 
from the honeycomb structured body (H) manufactured by said first usage pattern, The 
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narrow diameter hollow tube (t) which has a wire suspending portion (ta, tb) to both ends is 
made into a minimum configuration unit (refer to drawing 13 ), And it is the point of carrying 
out the connecting lock of each hollow tube (t) with two wires for hollow tube connection 
(W, W) using said wire suspending portion (ta, tb) (refer to drawing 14 ). Therefore, a 
honeycomb structured body (H) has the structure where the connecting lock of each hollow 
tube (t) was mutually carried out with the wire for hollow tube connection (W) in the both 
ends. 

[0045]Since the connecting lock of the hollow tube (t) which is members forming is mutually 
carried out firmly with the wire for hollow tube connection (W, W) in the both ends, the 
honeycomb structured body (H) manufactured by the second usage pattern of a narrow 
diameter hollow tube (t) becomes what was more excellent in endurance. In this case, the 
heat stress generated inside a honeycomb structured body (H) since the both ends of a 
honeycomb structured body (H) are independently fixed with the bundle of the wire for 
hollow tube connection (W, W), respectively, It will be absorbed and eased by modification 
of the diameter reduction part (t 3 ) of each hollow tube (t), and expansion. Therefore, the 

elutriation phenomenon (by the thing of the phenomenon which the central part of a 
honeycomb structured body elutriates to shaft orientations with heat stress, and carries out, 
called telescoping, film out, etc.) of the central part in which this kind of honeycomb 
structured body sees can be controlled. 

[0046] Drawing 15 is a figure explaining the structure of the narrow diameter hollow tube (t) 
with which the third usage pattern of the narrow diameter hollow tube (t) of this invention is 
presented. The point that the narrow diameter hollow tube (t) with which the third usage 
pattern is presented differs from that with which said second usage pattern was presented 
greatly is a point of having one rate slot (slit part) (a) parallel to the shaft orientations over 
between both ends, and being constituted so that it may be illustrated. 
[0047]ln this case, since exhaust gas passes said slit part in the inside of a honeycomb 
structured body (H) and is efficiently diffused and stirred by said one rate slot (slit part) (a) 
(turbulent-flow-izing), its exhaust gas decontamination capacity improves by it. Therefore, 
reduction of the use number of a hollow tube (t) can be carried out. In relation to stirring 
(turbulent-flow-izing) of said exhaust gas, the metal carrier (MS) where formation of the 
heat spot by the anomalous reaction inside a honeycomb structured body was prevented 
and which was excellent in endurance is obtained. 

[0048] Drawing 16 - drawing 20 are the figures explaining the fourth usage pattern of the 
narrow diameter hollow tube (t) of this invention. It is a partial perspective view of the 
coupling frame (f) to which the narrow diameter hollow tube (t) of the desired number was 
made bamboo-blind-like by the perspective view of one narrow diameter hollow tube (t) 
whose drawing 16 is a minimum configuration unit of a honeycomb structured body (H), 
and the connecting lock of drawing 17 was carried out with the wire for hollow tube 
connection (W). 

[0049]While drawing 18 winds the coupling frame (f ) of said drawing 17 , binding each 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=h^ 4/1/2008 



JP,09-151729,A [DETAILED DESCRIPTION] 



Page 12 of 16 



hollow tube (t) tight with said wire for hollow tube connection (W) to the circumference with 
one narrow diameter hollow tube (t) as the starting point and manufactures the letter 
coupling frame of winding (t') f Although explained with reference to drawing 19 - drawing 20 
in detail, The extension of said wire (W) is ****(ed) from the end part side of the letter 
coupling frame of winding (f) to the other end side, By the mode which carries out the 
connecting lock of the other end side similarly, and also **** from the other end side to said 
end part side, and carries out the connecting lock of the other end side similarly, and also is 
****(ed) and illustrated from the other end side at said end part side. That is, it is the front 
view which omitted a part of honeycomb structured body (H) which ****(ed) the extension of 
said wire (W) to cross state in said end surface part, and fixed and manufactured the letter 
coupling frame of winding (V). As for drawing 18 , the front end side (inflow side of exhaust 
gas) of a honeycomb structured body (H) shows the front view. 

[0050] Drawing 19 is a figure explaining how to fix the letter coupling frame of winding (t 1 ) 
with said wire for hollow tube connection (W), and to manufacture a honeycomb structured 
body (H). The details of the letter coupling frame (V) fixing method of winding are later 
mentioned by the extension of the wire for hollow tube connection (W). 
[0051] Drawing 20 is a sectional view which passes along the axial center of the metal 
carrier (MS) which attached the honeycomb structured body (H) of said drawing 18 - 
drawing 19 to close in the metal casing (C), and manufactured it. Drawing 20 is a figure 
corresponding to drawing 27 relevant to conventional technology. The l-l line sectional view 
of drawing 20 is shown in drawing 3 , and the ll-ll line sectional view of drawing 20 is shown 
in drawing 4 . 

[0052]ln the fourth usage pattern of the narrow diameter hollow tube (t) of this invention, 
said narrow diameter hollow tube (t), As shown in drawing 16 , in (i). both ends, it is request 
length (I ), In [ have the expanding part (t 1? t 2 ) by which the diameter of l 2 was expanded, 

and the diameter reduction part (t 3 ) by which the diameter of parts other than said both 

ends (expanding part) was reduced, and it is constituted, and ] a (ii). both-ends wall, It is 
what allocated two pairs of wire suspending portions (ta, tb) for stopping the wire for hollow 
tube connection (W) in the symmetrical part, and is constituted. The wire suspending 
portions (ta) of a front end part wall are two pairs of things of a^ a 2 and a 3 , and a 4 , and, 

more specifically, are constituted. The wire suspending portions (tb) of a rear end part wall 
are two pairs of things of b <1 , b 2 and b 3> and b 4> and are constituted. As for said wire 

suspending portion (ta), the thing of drawing 16 comprises a notch. 

[0053]ln this invention, the allocation number of the wire suspending portion (ta, tb) 

allocated in the both-ends wall of said narrow diameter hollow tube (t) may allocate two or 

more pairs in a symmetrical part, or may allocate three or more pieces in each end wall 

suitably. It is a thing needless to say that the structure of a wire suspending portion (ta, tb) 

may not be a thing of the above mentioned notch structure, and it may be hole structure 

etc. 
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[0054]A desired number is connected with the wire for hollow tube connection (W), and one 
narrow diameter hollow tube (t) which is a minimum configuration unit of said honeycomb 
structured body (H) is used as bamboo-blind-like coupling frame (t') f as shown in drawing 

[0055]Said coupling frame (V) centers on one narrow diameter hollow tube (t) as [ show / in 
drawing 18 / first ] (starting point), and it carries out winding shaping, binding each hollow 
tube (t) tight with said hollow tube connecting wire (W), and let it be a honeycomb 
structured body (H) of the diameter of a request. Subsequently, as shown in drawing 19 , 
the honeycomb structured body (H) of the state of drawing 18 fixes the front end part and 
rear end part side (end part side) (other end side) by the following mode using the 
extension of the wire for hollow tube connection (W), and uses it as the last honeycomb 
structured body (H). 

[0056]What is necessary is just to perform the connecting lock method by the side of the 
front end part of a honeycomb structured body (H) with said wire for hollow tube connection 
(W), and a rear end part in the following modes. 

(1) After the honeycomb structured body (H) of bamboo-blind-like winding body (f) drawing 
18 of . drawing 17 is manufactured, as shown in drawing 19 , the extension of the wire for 
hollow tube connection (W) is ****(ed) to the rear end part side (under drawing 20 ) from the 
front end part side (on drawing 20 ) of a honeycomb structured body (H). 

(2) Using the wire suspending portion (tb) allocated in the end wall of ., next each narrow 
diameter hollow tube (t) by the side of a rear end part, and (refer to drawing 16 ), the wire for 
hollow tube connection (W) is ****(ed) so that it may pass along the center of the rear end 
face of a honeycomb structured body (H). In this invention, the wire for hollow tube 
connection (W) does not necessarily need to be ****(ed) so that it may pass along the 
central part of the letter coupling frame of winding (f). 

(3) It. Ranks second and is the above (2). The extension of the wire for hollow tube 
connection (W) is again ****(ed) to the front end part side of a honeycomb structured body 
(H) after a process, and it adheres by a desired part. 

(4) . above (1) - (3) It is considered as one cycle (one process), and at least 1 cycle is 
performed, the connecting lock of between the both ends of a honeycomb structured body 
(H) and both ends is carried out with the wire for hollow tube connection (W), and the 
honeycomb structured body (H) of a final product is manufactured. It sets like the fourth 
operative condition, and it is ****(ed) by cross state while repeating said cycle many times, 
as the wire for hollow tube connection (W) is shown in drawing 18 . 

[0057]the honeycomb structured body (H) manufactured by said mode is shown in drawing 
20 — as — a law — in accordance with a method, it is accommodated in a metal casing (C), 
and is considered as a metal carrier (MS). 

[0058]The honeycomb structured body (H) manufactured by the fourth usage pattern of 
said narrow diameter hollow tube (t), In both ends, since the connecting lock of the narrow 
diameter hollow tube (t) which is the members forming is mutually carried out firmly with the 
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wire for hollow tube connection (W), it has endurance to the heat stress and vibration which 
are generated inside a honeycomb structured body (H). Adherence by wax junction, 
welding, etc. of a peripheral part to which each narrow diameter hollow tube (t) contacts 
mutually is made unnecessary by said composition, or it is reduction ****. 
[0059] It is allocated so that each wire for hollow tube connection (W) may pass along the 
front end part of a honeycomb structured body (H), and the central part of a rear end part, 
and since the front end part side is stretched between the rear end part sides and it is 
exaggerated, telescoping (film out) can be prevented. That is, in this kind of honeycomb 
structured body, since big heat stress occurs in the central part, the endurance of a 
honeycomb structured body is remarkably reduced with the phenomenon in which the 
member of the central part jumps out outside, and what is called a telescoping 
phenomenon, but in this invention, said telescoping is controlled effectively. 
f00601 Drawing 21 - drawing 22 are the figures explaining the fifth usage pattern of said 
narrow diameter hollow tube (t) of this invention. That is, drawing 21 is a figure explaining 
the structure of the narrow diameter hollow tube (t) with which the fifth usage pattern is 
presented. Drawing 21 is a figure corresponding to drawing 9 about said first usage pattern. 
Wire for hollow tube connection (W, W) in which drawing 22 was allocated in the both ends 
of each hollow tube (t) in said narrow diameter hollow tube (t) The coupling frame (f) which 
carried out the connecting lock to ** is shown. Drawing 22 is a figure corresponding to 
drawing 10 about said first usage pattern. 

[0061 ]The honeycomb structured body (H) manufactured by the fifth usage pattern of said 
narrow diameter hollow tube (t) a greatly different point from that with which said fourth 
usage pattern was presented, At each end of the hollow tube (t) which is a minimum 
configuration unit, every one. A total of two wires for hollow tube connection (W, W) are 
allocated (refer to drawing 21 ), While carrying out the connecting lock of the hollow tube (t) 
of a desired number with said two wires for hollow tube connection (W, W), considering it 
as bamboo-blind-like coupling frame (refer to drawing 22 ) and manufacturing a honeycomb 
structured body (H) and (it not illustrating) from said bamboo-blind-like coupling frame (f), It 
is the point of fixing by said mode by the extension of said two wires for hollow tube 
connection (W, W), and manufacturing the honeycomb structured body (H) of a final 
product. 

[0062]Namely, the connecting lock method with the wire for hollow tube connection (W, W) 
of said honeycomb body (H), What is necessary is for what is necessary to be just to carry 
out like said fourth usage pattern, and just to apply the connecting lock method 
independently adopted by said fourth usage pattern, respectively one end side of a 
honeycomb structured body (H) with the wire for hollow tube connection (W, W) allocated in 
the end side of another side, respectively. 

[0063]Since the connecting lock of the narrow diameter hollow tube (t) which is members 
forming is mutually carried out firmly with the wire for hollow tube connection (W, W) in the 
both ends, the honeycomb structured body (H) manufactured by the fifth usage pattern of a 
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narrow diameter hollow tube (t) becomes what was more excellent in endurance. In this 
case, since the both ends of a honeycomb structured body (H) are independently fixed with 
the bundle of the wire for hollow tube connection (W, W), respectively and the wire for 
hollow tube connection is stretched and ****(ed) in between both ends, The heat stress 
generated inside a honeycomb structured body (H) will be absorbed and eased by 
modification of the diameter reduction part (t3) of each hollow tube (t), and expansion. 
Therefore, the elutriation phenomenon (by the thing of the phenomenon which the central 
part of a honeycomb structured body elutriates to shaft orientations with heat stress, and 
carries out, called telescoping, film out, etc.) of the central part in which this kind of 
honeycomb structured body sees can be prevented. 

[0064]Drawing 28 is a figure explaining the structure of the narrow diameter hollow tube (t) 
with which the sixth usage pattern of said narrow diameter tube (t) of this invention is 
presented. The point that the narrow diameter hollow tube (t) with which the sixth usage 
pattern is presented differs from that with which said fifth usage pattern was presented 
greatly is a point of having one rate slot (slit part) (a) parallel to the shaft orientations over 
between both ends, and being constituted so that it may be illustrated. 
[0065]ln this case, since exhaust gas passes said slit part in the inside of a honeycomb 
structured body (H) and is efficiently diffused and stirred by said one rate slot (slit part) (a) 
(turbulent-flow-izing), its exhaust gas decontamination capacity improves by it. Therefore, 
reduction of the use number of a hollow tube (t) can be carried out. In relation to stirring 
(turbulent-flow-izing) of said exhaust gas, the metal carrier (MS) where formation of the 
heat spot by the anomalous reaction inside a honeycomb structured body was prevented 
and which was excellent in endurance is obtained. 
[0066] 

[Effect of the lnvention]ln the metal carrier (MS) which comprises a metal casing (C) which 
carries out the epicyst of the honeycomb structured body (H) for supporting the catalyst for 
exhaust gas purification of this invention, and said honeycomb structured body (H), Said 
honeycomb structured body (H) is a thing of a new structure where what comprises the flat 
foil and wave foil of conventional technology completely differs. Namely, the honeycomb 
structured body (H) which are the main components of the metal carrier (MS) of this 
invention, It is constituted without using the expensive conventional foil material (a flat foil 
and a wave foil), and it is a narrow diameter hollow tube (t), is what the number of requests 
bundled the narrow diameter hollow tube (t) which has an expanding part to the both ends, 
and has a diameter reduction part in pars intermedia as for, and is constituted. 
[0067]ln the adopted honeycomb structured body (H), said narrow diameter hollow tube (t) 
at least one part of the both ends of a narrow diameter hollow tube (t), Can use it as an 
adherence zone of each narrow diameter hollow tube (t), and a diameter reduction part, In 
order to act as an absorption / relaxation zone of the heat stress generated inside diffusion 
of exhaust gas, a stirring (turbulent-flow-izing) zone, and a honeycomb structured body (H), 
the metal carrier (MS) of the characteristic outstanding by this invention is provided. In this 
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invention, when the rate slot (slit) over between the both ends of a narrow diameter hollow 
tube (t) is allocated, diffusion / stirring-ized operation of said exhaust gas, and absorption 
and moderating actions of heat stress can be raised further. The metal carrier (MS) of this 
invention is an economical metal carrier (MS) with a cost merit again in order not to use the 
expensive conventional foil material (a flat foil and a wave foil). 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a perspective view of the hollow tube (members forming of a honeycomb 
structured body) of this invention applied to a metal carrier [ like ] the first operative 
condition. 

[Drawing 2] lt is a sectional view of this invention which passes along the axial center of a 
metal carrier [ like ] the first operative condition. 
[Drawing 3] lt is an l-l line sectional view of drawing 2 . 
[Drawing 4] lt is an ll-ll line sectional view of drawing 2 . 

[Drawing 5] lt is a perspective view of the hollow tube (members forming of a honeycomb 
structured body) of this invention applied to a metal carrier [ like ] the second operative 
condition. 

[Drawing 6] lt is a figure corresponding to said drawing 3 of this invention concerning a 
metal carrier [ like ] the second operative condition. 

[Drawing 7] lt is a figure corresponding to said drawing 4 of this invention concerning a 
metal carrier [ like ] the second operative condition. 

[Drawing 8] lt is a perspective view of the hollow tube (members forming of a honeycomb 
structured body) of this invention applied to a metal carrier [ like ] the third operative 
condition. 

[Drawing 9] lt is a figure about the first usage pattern of the hollow tube of this invention, and 
the perspective view of a hollow tube is shown. 

[Drawing 10] lt is a figure about the first usage pattern of the hollow tube of this invention, 
and the partial perspective view of the bamboo-blind-like coupling frame of a hollow tube is 
shown. 

[Drawing 1 1 T it is a figure about the first usage pattern of the hollow tube of this invention, 
and the front view of a honeycomb structured body manufactured from the hollow tube is 
shown. 

[Drawing 12] lt is a figure about the first usage pattern of the hollow tube of this invention, 
and is a sectional view of the metal carrier which consists of a honeycomb structured body 
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manufactured from the hollow tube, and a metal casing. 

[Drawing 13] It is a figure about the second usage pattern of the hollow tube of this 
invention, and the perspective view of a hollow tube is shown. 
[Drawing 14] It is a figure about the second usage pattern of the hollow tube of this 
invention, and the partial front view of the bamboo-blind-like coupling frame of a hollow tube 
is shown. 

[Drawing 1 Sl it is a figure about the third usage pattern of the hollow tube of this invention, 
and the perspective view of a hollow tube is shown. 

[Drawing 16] lt is a figure about the fourth usage pattern of the hollow tube of this invention, 
and the perspective view of a hollow tube is shown. 

[Drawing 17] lt is a figure about the fourth usage pattern of the hollow tube of this invention, 
and the partial perspective view of the bamboo-blind-like coupling frame of a hollow tube is 
shown. 

[Drawing 18] lt is a figure about the fourth usage pattern of the hollow tube of this invention, 
and the front view of a honeycomb structured body manufactured from the hollow tube is 
shown. 

[Drawing 19] lt is a figure about the fourth usage pattern of the hollow tube of this invention, 
and is a figure explaining a connecting lock method with the wire for hollow connection of a 
honeycomb structured body manufactured from the hollow tube. 

[Drawing 20] lt is a figure about the fourth usage pattern of the hollow tube of this invention, 
and the sectional view of the metal carrier which consists of a honeycomb structured body 
manufactured from the hollow tube and a metal casing is shown. 

[Drawing 21] lt is a figure about the fifth usage pattern of the hollow tube of this invention, 
and the perspective view of a hollow tube is shown. 

[Drawing 22] lt is a figure about the fifth usage pattern of the hollow tube of this invention, 
and the partial front view of the bamboo-blind-like coupling frame of a hollow tube is shown. 

[Drawing 23] lt is a figure about the sixth usage pattern of the hollow tube of this invention, 
and the perspective view of a hollow tube is shown. 

[Drawing 24] lt is a perspective view of the conventional members forming for honeycomb 
structured bodies (a flat foil and a wave foil). 

[Drawing 25] lt is a perspective view of the metal carrier which consists of winding type a 
conventional honeycomb structured body and metal casing. 
[Drawing 26] It is a front view of the metal carrier which consists of winding type a 
conventional honeycomb structured body and metal casing. 

[Drawing 27] It is a sectional view which passes along the axial center of the metal carrier 
which consists of winding type a conventional honeycomb structured body and metal 
casing. 

[Description of Notations] 
MS Metal carrier 
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H Honeycomb structured body of this invention 

C Metal casing 

t Hollow tube 

t , t 2 (hollow tube) Expanding part 

t Diameter reduction part (hollow tube) 

a Rate slot (slit part) 

b Contact part between hollow tubes 

S Space space part 

W Wire for connection of a hollow tube 

ta and tb Wire suspending portion (hollow tube) 

H' The conventional honeycomb structured body 

1 Members forming of the conventional honeycomb structured body (H') (flat foil) 

2 Members forming of the conventional honeycomb structured body (H') (wave foil) 

3 ...... Cell 



[Translation done.] 
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[0 0 3 7] 0 9-012(4, /N=:*A«5fi$ (H) £ 

©^t2.-hTrom^lB^ t ^ I S^^--7 , (t) ©?g-?ijffl 
(h) o^/h^^i-efes— 

(t) ro#4$0, 0 l o\$ffim*%c<n®&<P ; £?=>--7 

(t) (w) ic x 'omwzm&mfezti, 

fdligft ( t ' ) ©-^£4*10, 01 1 (40 1 0 ©JSiS 
#(t') £— ^Offflg^S^-:/ (t) L 
T#(HL.T®{ttfc^=*A#^fr (H) 
LfcIEffi0, Wil 2(401 l©/N-*A*ig^5r^ 20 
9 9 (C) rtlc«»LT^L.fcp ( ^/Hfiff 

(MS) ©— 9Sfc«»&LfcWBBT?*>4. *«W©HB@ 
tfi^a-^ (t) (OfR-fiJffl^ffil-fc^T, WRfflfe 
fp^f-^-zf (t) (4, 09ic^$^549l-, (i).ffi 

«MiH;:*>M^-CBrS* (l. , l. ) £ ftfc&SSB 
(t, , t 2 ) , RtJ^EMSSW (J£S») 6W«awfc 
iSilig*ixfcJl8SSB (t, ) SrWt-5t>©t?fllfiS$ix. 

JM-y (W) %&±i-Z>tz$><D<7-<( J r&±n (ta) £ 

•y-SlhSB ( (ta) (4, 0 9Wl)(D(4§]^g|5-C*^§iX 

[0 0 3 8] ^WtfcV^Ts ftJlEiMi't 3 ^^-:/ 
(t) <D— i&^n\Z&WL&foi>y'( J r&k.M (ta) 

(4E{@&(±£— SSgBffigBt-ilfill-iBgS: t fc t> ©"Cfoo T 
tiV\ !7f -y(4#ikgl5 (t a) <£>«5i(4, ffi!E 

[0 0 3 9] mffE^^AflSiifls: (H) <D&/bffii$.%$L 40 
•^*>5-*OttS c t , Sf-=-^' (t) 14, 01O(C^§ 

n?>xo\cm^m^^i-^-y^m9^^ (w) 

\z.£*)]Mfa£ftxmyi<D'M&# (t') fcSixS. . 

[0 0 4 0] B<JifrIf£ft (t ') (4, 01 
JiiK-^olWB^ffi*-*-:/ (t) (fijfiO 
LT, fiJief'gf-^-T'illS ?-f-y (W) 
-7" (t) Sri^fcoltJi^Fj^lsI^^n, ffim'&Os^ 
=*A*igj$ (H) t$^5 0 /JfrSS©'^ 

(H) #mft£Mtki. mm^&famm-Y (w) 

<0£i&8Sf4, ^~$J*ffiT&# (H) roF^aSB{i(C@*$ 50 
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[0 04 1] m^mm^x *)mftztnt^-jjj*mm# 

(H) (4, 0 1 2\C7F£ftZ£?lZfemz.'&oX* 9A> 
>r—*/V9 (C) rtfcJRJ&SiV >*/H§ft: (MS) t 
StuS. ftfc, HI 2K:}8VH\ I - I iUtfrE0(4, 0 
3IC^SixTfc'9, tfcl I- I I»»rffiBlttB4fc* 
£tlX^Z B 

[0 04 2] **WIC*5V^T, t5l2 c f^5 L 3.-7'2 
iM-y (W) (4, (t) 

i-^M? W (W) tUT, ^*<7?¥fSt 

^£Dt><Dd s #*lA\, Aft#)tCf4, Fe-20Cr-5 
A I Sg<0 17 -f-y, 4fc(4cHiCREM^5>Sr^Pbfct 

-y (W) eD»fffiH^4ft(4, -^!-(4R^-C&5^, fts 

mmy-t^r (w) ©»i(4pjrS©troT'4<, wx.ri»f 

ffiRff^MtCD4§£\ -tef-^g^O. 1~1. Omm 

[0 04 3] 01 3~0 1 4 (4, *^PJ©SaiS*ffl@f-3- 
(t) ©?i]ffl^ffi5r^W1--50-efc5o 01 

3(4, m-mmm\mztiz®®* : £ : ?-=L-y' (t) 

<75fSiSSr!ft?^1-50-Cfo?) (l &}b\ 01 3(4, WIE^- 
fiJffljeiifi^Bai-4BI9l-*]*5-*"S0-C*>S. £fc, 01 
4f±ffl8EaS*S^-a-^ (t) Sr^^S^^-^' 
( t ) . ©S«»^EKS^fc1 s ffi^»-^ii*Sffl^'f -V 
(W, w) fcJ:0»W3g«B£LfcjIi6# Ct ") 4r 
^i- 0 014(4, 
Olc*ff&-t-50-efo5. 

[0 044] mTfrZtiZi. mrlEiW@4 , ^3--^ 

(h) tdisB-^Jffl^tii-i'J^^tts^-*^ 

«iS# .(H) i:^#<^^5^(4, P5»»IC!7'f +<»Jt 

a (ta, t b) zGtzmm^gi'^-T' (t) *ft 

/jxflMWWfciL (0i3#fiS) , A»omifBy-<i'#,±g[S 

(ta, t b) ZfflmLX-*<Ofp£f=i.-7'M&m7 
(W, W) -Cfttfaf-a-^ (t) *iiJg@^LT 
V^?> (01 4#!) k^l&X-hZo tSoT, /n=*A 
#it# (H) (4, ^©MCSB(C*3V^T, 

(t) #$£^-yji^!7'f-\r (w) t±9#EK 
[0045] iBB^^^a-y (t) <n%ZMRMWz- 

j:0«lffSnS^=*Afl|igft: (H) (4, *©W*«Hi 
*S^T##»*tT?&5 i: t , £f-a-7' (t) ^tpa^a- 
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•fW&RU' 3 ? (W, W) \CX 9ft£t3£@til8 

£ x XN -^A«it* (H) ©M*Sffi* SJ Er*i' j ei^*iL.-C 
(ja^a.— ^jgjgJEiM -t (W, W) COfStttiUBJE 

ztizit«>* (h) rt«W!:*fti"5jiws 

^4, %x*?®3- (t) (ti ) ©938, 

BKtJ: i»fp£;ft3- i 't*5. «ot, 

- * j»flH6flE<D «f frlflWMRJfofc J: 9 *fcfrlfl t«tH 1- L 

[0 0 4 6] HI 5(4, *«BOllSt , fflf-a-^ 
(t) ©JB=*JfflJgffili«S*t5«lg^ffi'^3.-y 
(t) co«5tSrtft0J1-?>IIlT-fc5o H*r£;ft5 4 5t> 
fB=#JJBJ£fet::&£ft*itoa i f , 3e?-~-7 (t) a s iWfE 

«nut*fc*ss«i*rti»= s Fffft-*o*oiiWB (*i> * 

[0 0 4 7] i HlfS-*W»J 9 *«B (*U f b 
35) (a) ti9v SMatf^tt'^^-MSilSf* (H) 1*1 
^t^rifTfE* y y hSBS:#LT8&*J:<lfc1&, 

ot, 4>g^-7' (t) ©&ffl#8:£te3^k1-3 - £ 

(a«ft) tM» 

s) #»f>ix5 0 

[0 0 4 8] 111 1 6-12 OH, frmWom^Q?-*- 30 
(t) ©JBE35pJffl«1i*ttW-fSB|-C*>S. HI 6 • 

(4, /N^Aflfigft (H) ©*>M*J*liMS:"e*>S— 

ftr&^S^-?' (t) ©!&tfIH, Hi 7(4, 0tS*% 
ro^g't'^a-y (t) zTMf&M? J 

(W) tJ:*i»WtilttH***tfc*IS* (t ') ©- 



[0 0 4 9] H 1 8 (4, HUlEH 1 7 ©ilfeft ( t ' ) & 
-#©»g*£?-»-7 (t) &S£fcUC-t©Hllt 
*llE't , £f-»-'7*l6JB!7'< + (w) MJ:t> ^ 

(t) sr»#rt** s 5j*[aLT*iai«itei* (t 40 

') *M<fe1rZ>bt^K, !¥L<(4Hl 9~H2 0&# 
^LTtftP^-f5^ v fUE^if (W) ©3ESffi^*«lHl 
ftil^ft (t ') fctetf«MM~3BIftU ft 

fctME— SMMBfcMR L> 0* £ ft5 f®1i 1 4 
9, m-bmK.vJ^r (w) ©SE*»#&lfflE-*i&IiSBt 

jS^T^n^ttfcKIftU ^UmifSft: (t ') £@£ 
LT$^Lfc/N-#ivfgii# (H) LfcE 
SHt?fo5 0 **S, 01814, /N^*A«it{* (H) © 50 
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tuiSffl (^#*©«A«iJ) iESHSr^LTV^,, 
[0 0 5 0] 01914, H^IBit'^a— yjl^ffl!7^-1r 

(W) fc±9*HMfc»tefc (t ') ?:@SU 
*5tft (H) Sr»3ft1-5*ife*lliWi"Sia-C*>5. 4 
*5. 1>a?-»-7itlSJB7'f+ (W) Offi*SB^»cJ:9 

(t ') BJ£ft©f*»»4fcj*§;ft3. 

[0 0 5 1] H2 0(4, ttrfEE 1 8~Hl 9©^=#-k 
*S# (H) **9fi'*-%'' k s9 (C) rtt*gL"CK 
f^Lfc^^/Vfift (MS) ©te<h£iI5l#rBHTfc5o 
ftfc, 02 0(4, fl63fcaWtBB5ti"4H2 7t#JS-f5 
H-CfeSo. H 2 0 CD I — I HWfaHl4H 3 \Ztf £ 
ft, H2 0©I I-I I||»rifiB»4H4t5*$ft-tV 

■So 

[0 0 5 2] im^W^?^-^-^ (t) ©S^lJ 

fflJgtBtfc^T, ffiEttgf>3g7-»-:7 (t) f4, HI 
6tc^£ft6 4?t, (i).WJB»t*v^-CBfa* 

(i, , i 2 ) *t£sstvfcag« (ti , tt) , a 

(t, ) fc^-f^fe ©•?#/& £ ft, ^o, (ii).M*95 
gg&tfc^T, cfj^3.-^5S^ffl^>f + (W) fcftlk 
l-Sfc&WrM-H&ltSB (ta, tb) £*W£lM£t- 

ftgBKLfcfc©T*«i*£ft6<, 4 9 A#lHjtf4, 

USS© !7 ^ -¥#,itg& (ta) (4, a, £ a 2 , a 3 ta 
•HfiitSi (t b) 14, b, ibi , b, t b, <D-1ti<D 

i>ox-mi$.£tiZ>o WlfiV -< *r&±$i (ta) (4, HI 
6 <d h co f4#i£gis-eit$; $ tvT V * 5„ 

[0053] *5Bwtc*3v»x, mmmy^^-y 

(t) (DMJSIfl3lia5t-SHS$tt5I7'r^^it^ (ta, 

t b) (ommmmi, ttfonmz®.mtt&&wtvtz<o . 

fctC0T'fooT%4V\ Sfc, !7 -V#ih|FB (ta, t 
b) cofSitf4, miiaUfc^^g|5<figcO't©t 5 *<, Jtfll 

[00 54] if!lE^=# A^itft: (H) coft/J^f^^S 

(t) 14, 

tt5 4?i^a*» 5 *^^-^3i^ffl^^^ (w) 

(C 4 9 »fe $ ftTlittcDil&ft ( t ' ) tZtlZ, 
[0 0 5 5] Htlffi5iSft (t ') (4, 4-fHl 8IC*S 

nit, uiafS^a-^iifi!?^^ (w) -e^* 

■£3-^-7 (t) S:JSJt>o»tft*spj*i]^L. 4 FJrSS 
co/s-^A^igfr (H) t$n5„ i^>CV^T^ H18C0« 
^CD^n^Atfigff (H) (4, H 1 9 \Z.7fk£thZ> £ 5 t 

cfigg^n-^Jg^fflC^-V (w) rojffiS^Sr^JffltT 

gBfti]) *@3tU-C*^0^-*^flHt# (H) t-fSo 

[0 0 5 6] mt&Q^^-^Wfem^^ (W) 
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(1) .Hl 7 ©*R*IIIft: (t ' ) Ell 8©^ 

ft: (H) imftZfttzbk. HI 9tw*^tu5±5lv4' 
Sf-3--^5i^ffl5"fir (w) ©M£88# ft ' N 

itft: (H) ©flQNftRfll (H2 0©±«) 
(0 2 0 ©Tffi!J) ~3§l£1~5o 

(2) .*C, 'ikffi&Wn&M&'ZQ'?-*---? (t) O! 

awcEKS^fc^^-ir-ts-ita (t b) (Ei6 

KB) ftfUJlLT, ^Qf-^-T-ffl&nv*^ (W) ft^ 
^*i^«itft: (H) ©&JBffi©1 a 'fr*fflSJ: 5 leSSft-f 10 

(W) fi, jK.T Ut*0«Ji«Sfr (t ') ©f'fcgBftffl 
5±5l-3Sfft£*i<5!&5«4v\ > 

(3) .&i^-e#J!B(2) iSOfet, ^^3.-^31^7 

(W) ©MA^ftSt^-*-*'*^* (H) ©Hil 
35I&L, BfM©SBffi-?B*-f5. 

(4) .HtJfE(l) ~(3) ftllM^A- (lXg) irbt. '> 
4< it ^/v^^f^oTt^^-^ii^ffl' 

(W) icj; ^)/^=*i^#jtft (H) ©MS^St/Miffi 
SSfflftJIii&BSL, *^M B °nW^-*M#iift (H) ft 20 

3103 iM-f (w) te, 0 1 8 Ie*£ft5<fc 5 {-ffilEf- 
[0 0 5 7] iflMWfciflttffcSftfc^***** 

(H) H, 02 Otc^^ixSJ: 5K3&fcW£-?'t^'' v ' 
tr—i/Sif (C) ftt-lfc^Sft, pi^/Wiaft: (MS) t 

[0 0 5 8] WSB»S(f2^a-^ (t) ©S&EftlJfcJB 
ffi(c<t^S!^§^5/N=*A«itft: (H) tt, PMte 30 
*3V>T, *0«J«lBJ»-C*>5»S t t , Sf L a-T 1 ' (t) a* 
cp^i-^ilig^^^-f (W) lcJ:0 4B£l-5S@t* 
li&BS^tvCV^fcfc, /N-#A#iSft: (H) rt«5£5£ 
^SSUS^tf&tbK** LTKMfeftW 1" 5 % ©T-fc 
S. HISBflKaicJ:9, *HSW»-^ (t) 

[0 0 5 9] Hie, 'S-^^^-^a^ffl^^-t (w) 

#!/N^#ivtfiiift: (H) <Df}ffi$5t^*Sa5C04 I 'L^S.-ii 

T7H) «rB5±i--5^ta5T?#?). SP*>, :olo^= 

V^-CV^Il^ftffVV /N = #MS5tft©tMM*ft 

tr^^asa*Wi^«i*!lSjh/5. 

[0 0 6 0] 0 2 1 ~0 2 2 ti, ^WObuIB^^^ 
^-7* (t) 0«g^lJfflJg«S:fAW-f5B|-e*>S. BP 
*>v 02 1H, JBjEfiJffl^ffitWSftSiWSfSf-a- 50 
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■f (t) ©«itft!£W1-50T*&3., 4*5, 0 2 1 ft, 

fc, 0 2 2liiiulE»! [ J 1 £? L =.-7' (t) ftS-fS^*. 
-7 (t) ©MJBtofcEKSitfc*^*^*^!? 
-fir (w, w) lei 9 tticJl^BSbfcS^ft (t 

') 4*3, B2 2f±, m&%i-nmm\z®i- 

501 Olc^i--50t?fe'5c 

[0061] irEiwsi'S^a-^' ( t ) mzmmm 
icxvmftziM, j»m&# (h) a*, MiB^Efij 

jl^lfc»e#§;h/;fct>©fc*#<&45£ii, */MS$* 

tin?*> 5 (t) ©-tft^ftroiBlBK-*^ 

o, ^•f+r*©^s^^-7' 3 llSffl7^-¥ (w, w) ft 

gEISL (0 2 1#JS) , BulEr*© 1 *"^^-^*^ 

!7-f-Tr (w, w) lei >3FJTS#$:© c T b £^-7' (t) 

ftJiS@)tUT^©ii^ft:iL (I2 2M) , BUS 
(t ') a>b^=*A«5fft: (H) (H** 

-f) ft$H^-f£t it>le, Wisr*© 1 ^^-^^ 

mv-iY (W, W) ©Mfi^-CMIS^flltcJ; 13 
■C*lttlft©^=*^(l5t# (H) fcSWeLTv^iVN 

[0 0 6 2] BP*>, lu!E^=*Aft: (H) O'fSf^- 

-JMr&MVJ-Y (w, w) leiSil&SBSfeM:* tfil2B 
EfiJffl^ffiirlD«l- : ?T4^«i<, /N=*M#itft: 
(H) ©-#©JS8M« t ffi#©«WMIfc: ^« S 

*Ufc«t>^»-^5IISffl!7-f+ (W, W) t-i «9 , *tl 

?nm±Lxm&%®mmm-e&m L^a^BSfeft 
[oo6 3] wm^*--? (t) (D^mmfm^ 

J:0Sfl=£ir5^=#A*i6i* (H) B> t©W*»C 

*3v^«jW*r-fc5itt@*£^-7* (t) a^sf- 
=>.-7ffl&m i ?4 j r (w, w) tc<t "3tBSic?sstciiie 

B££ft5fc»» »^ttasj:!)*^fct>©t4S. C© 
^=*A«5gft: (H) ©MWa^-tix-PtaifiL 

x<pQ.3-x-—zfW&j%y'( *r (w, w) ©atti-J^B 

a^oj^ffiOTlc*s^T4 J S^^-^5i^ffl7'(' 
cassia:,- »KSix4fc». /N^Affgft: (H) 

K*4i-6«uS*»±, (t) ©«&« 

(t3 ) ©^^, 9|ftJR. tt»5it5rtt4 

5 0 5fot, c©S©^=*^#ieft:tr.^fc 1 n5 t: t ] ^ai 
©fBffl LIS* (^nJtrAWSSflcof-CfW^flUS/JKJ: 5 
$S^|fi]^ttlLLTL4 5S,^©Ci:t?, r^a-^ 
V^, 7^/uA7'7 H4i*t tv>3bixTV , '5„ ) ft&Slh 

i-5wi.a»-C#5o 
[0 0 6 4] 0 2 8tt, #38D!©fll3E*S&?-=--7 r 
(t) ©^AWffl^ffil-tt^^S^^^^-T' 
(t) ©*5ifttftW-f60T-$>5o H**it5J:5t. 

JSAfUffiJKli^S^SiWS^TSf-a-^ (t) as, «I 

^ K^i5) (a) ft£-t£k©T*18$;£*t"CV>afc1'^,£ 
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[0 0 6 5] ;l<0#£\ flB-*0>«9*tt U'Jyt 

At) (a) CfcO, #ftif^tt^=*A*56# (H) rt 
oT, (t) (Offiffl*mSr®»t:i-2)C fc 

CM 

s) imhtiz.. 10 

[0 0 6 6] 

(H) Sr^ai"5^^/v^r—'S/V^ (C) 

(H) f4> a*ftff^¥fSt*?Si:*^***^5t^ 

<D^*/Mflft (MS) ©£B4Wj*5*^fc5^~#* 
ffigft (H) tt % (sPfSXtfSfB) £ 

(t) -CfcoT, *<&P5«B«fBfct£««B* RtftlMBfcfc 
UUZGi- SlNBg*^*— ^ (t) */3JrS#tt*fcfc 

[0 0 6 7] SufSttS^^^^-^ ( t) SrSfflLfc^ 
~#Afl*tgft: (H) tCfcl^T, (t) 

«SSfBtt, SWt^^ottlk, <SL«Wfc) 
/N^*Afl|Jtft: (H) rt»t*4i-5«yS*©»tt ■ tt 

UTffffli-Sfcft* **WtJ:0**tfcWtt 30 
to*9fl,fefr (MS) «s«t»**t5. #*W»-is 
\^T, ttg^S^-:/ (t) ©W*»niIlc:*fc4*«#J 

(MS) 14, ft«oXffftStf (W6&tf«?6) Steffi 
(MS) -?*>5o 

[Bii] nifiisat^^^/i'afrtiiffls 40 

iI2>»®0-Cfo£ o 

[0 3] 0 2 CO I - I &»rHEI"e*>5o 

[0 4] 0 2 co I I - I I JIBrffiB"C*>Sa 

[0 5 ] #*Wo»r3QS1»«^ ^MtfWcii/S S 

[0 6] *|ggq^*rnififfi«^^^/^fifr{-§i"f 4 so 
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mrlEB 3 ic*U£-f 50~efc3 o 
[0 7 ] ^§qco^r^Jgffi«o^^;vffift^p^i-5 

fufS0 4 SB 5- 

[0 8 ] *^P^co»H^teffi«co^ 

[0 9] #««©<tiffl^3L"-^«)IB-flJffl*l6»-8Bt" 
5itfc9, ■f£? L »-7<0#ftBS:5W~o 
[010] ^JBW^I'S^a-^JR— *J^*I-B8 

0£*1- o 

[011] *5SW^*S^^-^K^J^III-Bi 

#:<DiEffi0£:^1~o 
[0 1 2 1 *3BW©*a^3.-^©JR— *Jffl»tBfcM 

[013] ^aw^^a^a-^ojisrftffljiftttH 
-tzmx'h*). *^*.-:/©fcffiB«:*i". 

[01 4] . ^W^fSfa- yo^zi^Jffl3gffitBB 

[015] ^JBHfiJfflJKHBtW 
[016] *^P^o^^^^-^^^E9*iJffl^ffil-M 

[0i7] *%wo^m^=L-7<Dmm\imm\^m 
[018] *wr<o^q^ <D%mnmi$i&\^ 

ffcoiEoi05r*i- o 

[019] ^P^o^^^-^^S^Jffl^ffi^KI 
[0 2 0] *^?B^^^^^-^co^EgWffl^ffii-M 

[021] *&fjR<D$£ s ?=--'7<n%tti\RlJ&1&fc 

[0 2 2] ^JSM^^S^a- ^o»5*JfflJRU8lc 
0£^-f o 

[02 3] *5SW©*ffi^3.-^«)JIS^*lffl»«l-H 

[024] ?t*w/N=.*ixfliit{t:ffl*«a*t wtst 
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[0 2 5] ft*flD#0^>f ^©^#A*JIH*i:^# 
[0 2 6] fi£3fecD#[g*>r :/<D^^#M#ii*t > * 
[02 7] ^*O^0^>f ?0>'^-%±ffl&fcb*9 

[«F#©lftW] 
MS ^ * /Vffift 

c }#)\'>r—*/i'9 

t ^f^— y 

ti , ti (<f>ffi^*-^) ^ffiSa 

[01] 

13 





10 
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* t , •• ($£^-7') *§@g& 

a womti y * n&) 

b ^Sf-a-^ft2©SSS*B 

S SW^-i-^gB 

ta, tb (t2fa-yo) 7-f-f#ltgB 

H ' %*©^-=-*^*5tfr 

1 &*©/N-#.Mtii<fc (H ' ) < Offijftfttt 

2 |t£jfetfV^— # -klSiitifc (H ' ) (DSeJcSW 

3 ■fe/V' 



[02] 
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